Recently, some Aerococcus-like organisms (ALOs), isolated from urine and blood of elderly patients with urinary tract infection, have been described. In this study ALOs and related taxons were tested for susceptibility by agar diffusion and agar dilution methods to 15 selected antimicrobial agents for diagnostic and taxonomic considerations. ALOs were susceptible to a wide range of antimicrobials including /?-lactams, but resistant to aminoglycosides, sulphonamides, trimethoprim and nalidixic acid. By using tablets containing vancomycin, furazolidone and bacitracin, it was possible to separate ALOs from related taxons. Clustering based on antibiotic susceptibilities showed that there is little similarity between Aerococcus viridans and ALOs.
Introduction
Recently, some Aerococcus-Wkz organisms (ALOs) were recognized and characterized as human pathogens (Christensen, Korner & Kjaergaard, 1989; Christensen et al., 1991a Christensen et al., , 1991ft, 1995 . The bacteria were isolated from urine of elderly patients suffering from urinary tract infection (Christensen et al., 1989, 19916) and from blood cultures of patients with endocarditis and urosepticaemia (Christensen et al., 1995) .
The isolates were originally recognized by their cell morphology, growth characteristics and a negative catalase reaction, but an important feature was also a very constant antibiogram demonstrating susceptibility to penicillin and resistance to sulphonamides and aminoglycosides-this antibiogram being just the opposite of that for Aerococcus viridans (Christensen et al., 19916) .
In the present study susceptibility patterns of antimicrobials for ALO strains and representatives from related taxons were used to emphasize differences that could be useful in daily laboratory work, and to consider whether antibiograms with selected agents could be used to support taxonomic differentiation within this group of bacteria.
• 
Materials and methods

Strains
Ten of our own clinical isolates of ALO, including the type strain NCTC 12142, and 16 taxonomically related strains (collection strains, including all type strains) were used in the study, see Table. Susceptibility testing 
Numerical analysis
Strains were analysed by UPGMA (unweighted pair-group method with arithmetic averages) clustering of susceptibility patterns by use of the simple matching coefficient on an IBM-PC with the program TAXAN (D. Swartz, University of Maryland, USA). Input data for strains were results of susceptibility testing by the tablet agar diffusion method. Results were calculated as follows: (1) for bacitracin (0.4 IU), colistin, mupirocin, sulbactam and vancomycin any inhibition zone around the tablet indicated that the strain was susceptible; (2) for ciprofloxacin, clavulanate, fosfomycin, furazolidone, phenantroline, and tobramycin an inhibition zone >16mm indicated susceptibility; (3) for cefaclor, ceftazidime, and tellurite an inhibition zone >20mm indicated susceptibility, and finally for penicillin an inhibition zone >25mm was interpreted as susceptible.
Results and discussion
Among the Gram-positive, facultatively anaerobic, catalase and oxidase negative, oc-haemolytic cocci isolated from humans, ALOs have to be differentiated from particularly A. viridans, pediococci, certain viridans streptococci, Tetragenococcus, and Leuconostoc species (Facklam, Hollis & Collins, 1989; Facklam & Elliott, 1995) . 'For each taxon and antimicrobial tested the following three data are given: (1) MIC (in mg/L, except for vancomycin and bacitracin which are given in IU/mL); (2) inhibition zone diameters (in brackets are given the diameters of the tablets, when no zone of inhibition is present) and (3) interpreted sensitivity grouping (S, sensitive; R, resistant) by zone size (S for vancomycin, bacitracin and colistin: any zone; S for furazolidone and tobramycin: >16mm; S for penicillin: >25mm). Note: for diagnostic purposes, not necessarily for therapeutic purposes.
Following on our previous experiences (Christensen et al., 1989, 19916 ) the present study confirms that the antibiotic profile of ALOs may be used for distinguishing them from similar bacteria in the diagnostic laboratory as well as for taxonomic studies.
In the initial screening with 48 antimicrobials we found ALO susceptible to penicillin, ampicillin, cephalosporins, tetracycline, doxycycline, chloramphenicol, furazolidone, erythromycin, clindamycin, vancomycin, teicoplanin, daptomycin, rifampicin (one strain resistant), clavulanate, and mupirocin. ALOs were found resistant to aminoglycosides, sulphonamides, trimethoprim, nalidixic acid, colistin, aztreonam, 0/129 (a pteridine derivative; vibriostatic agent), sulbactam and bacitracin. Thus, ALOs were susceptible to a wide range of antimicrobial agents including /Mactams, but, interestingly as the taxon primarily has been associated with urinary tract infections, resistant to sulphonamides and other antimicrobials used for treating urinary tract infections such as trimethoprim and nalidixic acid.
In the succeeding experiments, good correlation between MICs and inhibition zone diameters was found for all strains and the 15 selected agents examined. Little inter strain variation was observed among strains belonging to either ALOs or A. viridans. The susceptibility pattern of ALOs differed from the pattern of the other taxons for 5 to 13 antimicrobials with variations between taxons. ALOs and A. viridans strains had opposite results for susceptibility to bacitracin, clavulanate, colistin, furazolidone, penicillin, tellurite and tobramycin. The same differences were found between ALOs and Pediococcus urinaeequi, with an additional difference in susceptibility towards ceftazidime. The highest number of differences was found between ALOs and pediococci as well as Leuconostoc mesenteroides. Between ALOs and streptococci five to six differences were found. Several of the examined antimicrobials have in other studies also shown good discriminative properties particularly among taxons within the Gram-positive cocci. Pediocccus acidilactici, Pediococcus pentosaceus and Leuconostoc spp. are highly resistant to vancomycin (Facklam et al., 1989; Jensen et al., 1992; Weiss, 1995) , as also seen in this study, in contrast to what is seen for most other Gram-positive cocci, including the ALOs.
The Table offers a practical guide to separate taxons, which on microscopic examination have a tendency to form pairs, tetrads and clusters, based on differences in susceptibility towards six discriminative antibiotics. Resistance to vancomycin separates pediococci and Leuconostoc from the other species in the Table. Tetragenococcus halophilus has however not yet been reported isolated from humans, which means that, when examining human isolates, furazolidone and bacitracin as well as penicillin, tobramycin and colistin separate ALO from A. viridans. Furazolidone and tobramycin are useful in discriminating between ALOs and the Streptococcus species Streptococcus gordonii and Streptococcus mutans. Pediococci and Leuconostoc spp. have, on the contrary, been sporadically isolated from blood cultures from humans during the last decades. Though based on results from examining few strains, bacitracin seems useful in separating these taxons; it also has to be remembered that Leuconostoc spp. most likely present as cocci in chains.
Because of uncertainties with sulphonamides and trimethoprim in reading the tests, using Mueller-Hinton agar plates, these two drugs are not included in the The results of UPGMA clustering of the taxons examined in this study are depicted in a dendrogram in the Figure. On a similarity level of 0.58 three clusters were seen. ALOs were similar to the Streptococcus spp. on a 0.78 level and to the other taxons on a 0.58 level or lower. In the second cluster A. viridons and P. urinaeequi were similar on a 0.93 level, T. halophilus and Streptococcus acidominimus being also included in this cluster. In the third cluster P. acidilactici and P. pentosaceus were indistinguishable from each other and similar to Leuconostoc spp. on a 0.71 level.
Thus, by clustering, relatively little similarity was found between ALOs and A. viridans strains despite the taxonomic considerations of Aguirre & Collins (1992) . The great similarity in antibiotic susceptibilities found between A. viridans strains and P. urinaeequi is in agreement with results of 16S ribosomal RNA sequence analysis showing only two base differences in a continuous stretch of 1486 nucleotides (Collins, Williams & Wallbanks, 1990) . It agrees also with biochemical-cultural studies and fatty acid or carbohydrate composition studies where these species were almost inseparable. Because of these facts Weiss (1995) finds the two species identical. P. acidilactici and P. pentosaceus are closely related within the genus Pediococcus (Collins et al., 1990) and they also had almost identical antibiograms, whereas T. halophilus was found somewhat in between Pediococcus and Aerococcus, which the strain also is from a taxonomic point of view. L. mesenteroides showed little resemblance with ALOs. In relation to streptococci, ALOs were most similar to S. gordonii and S. mutans and less to S. acidominimus, which was included in the study because of otherwise great phenotypic resemblance to ALOs.
